This study examines the value relevance of financial statement data and non-financial statement information within and across the pre-IPO venture capital and post-IPO public equity markets. For a sample of U.S. biotechnology firms, I find that financial statements are highly value relevant in the venture capital market, and that the signs of the associations between equity values and financial statement data in that market are similar to those in the public equity market, despite significant structural differences between the two. I also find that the value relevance of financial statements generally increases as firms mature, consistent with financial statements capturing the increasing intensity of assets-in-place relative to future investment options. In contrast, the value relevance of non-financial statement information decreases as firms mature, indicating that in a dynamic sense, financial statements and non-financial statement information of venture-backed pre-IPO biotech companies are information substitutes in valuation, not complements.
I. INTRODUCTION
Much research has shown that financial statements are value relevant in public equity markets (Barth et al. 2001; Kothari 2001) . In this study, I break new ground by exploring the value relevance of financial statements in private equity markets-specifically, in the venture capital market. In the process, I shed light on the dynamic behavior of young firms' investment opportunity sets and on the dynamic relations of (and between) the value relevance of financial statements and non-financial statement information as firms mature from their founding through three years after they go public.
The U.S. venture capital market is the part of the aggregate private equity market that consists of unregistered equity investments in young, very risky and technology-oriented private firms by venture capital partnerships, corporations, pension funds and university endowments (Gompers and Lerner 2000a) . Although GAAP is the same for venture-backed private firms and publicly traded for-profit companies, the venture capital and public equity markets are structured very differently. The thesis of this paper is that despite these differences, common features of underlying firm economics and common GAAP combine to create predictable relations between equity values, financial statement data and non-financial statement information within and across the pre-IPO venture capital and post-IPO public equity markets.
My first hypothesis is that since U.S. GAAP is designed to apply equally to all for-profit businesses, regardless of the market environment within which investors set prices, financial statements will on average be value relevant in the venture capital market.
Second, although venture-backed technology-based firms are smaller, riskier and more intangible-intensive than are the vast majority of firms in public equity markets, they engage in fundamentally the same kinds of financing, investing and operating activities. I therefore hypothesize that the direction of the associations between financial statement data and equity values will be the same across the two markets-that is, the partial correlations between equity values and financial statement data will be of the same signs across the two markets.
Third, I hypothesize that financial statements will be value irrelevant at the beginning of a firm's life but will become progressively more value relevant as the firm matures. When a company of the kind that is funded by venture capital is founded, almost all its value is attributable to profitable expected future investment opportunities rather than assets-in-place. As a result, because GAAP does not allow the value of expected future investment options to be recorded in financial statements (only the relevant and reliable consequences of past transactions and activities may be included) a firm's financial statements will be value irrelevant when it is founded. However, as it matures, the firm obtains financing, makes investments and undertakes operating activities, all of which convert potential investment opportunities into actual assets-inplace. Assuming that a maturing firm converts its existing investment options into assets-in-place faster than it discovers new ones, then its financial statements will reflect greater and greater fractions of its total equity value. Hence, as a firm matures its financial statements will become increasingly associated with its equity value.
Finally, I hypothesize that the value relevance of non-financial statement information will decrease with firm maturity. Non-financial statement information is defined as firm-specific information that is correlated with future investment opportunities (such as the number of patents issued to the firm) and non-firm-specific information that is correlated with the profitability of existing investments and/or industry-and economy-wide future investment opportunities (such as the level of equity values in the firm's industry). As firms mature, not only will the relative importance of assets-in-place and financial statements to their equity values increase, but also the relative importance of future investment opportunities and non-financial statement information to their equity values will decrease. Equivalently stated, in a dynamic sense financial statements and non-financial statement information are predicted to be information substitutes in valuation, not complements.
The data used to test these hypotheses are a specially constructed set of detailed data for an unbalanced panel of 204 U.S. biotechnology companies over the period [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] . Biotech firms are chosen because they are typically financed in well-defined stages by venture capital and go public quite quickly. The latter characteristic means that financial statement data spanning the entire life of the firm are often available in the IPO filing documents. My database exploits this by matching the pre-money venture capital valuations of a large set of biotech firms with up to five years of annual financial statement data in the IPO filings of those firms that filed to go public. This yields 481 pairs of venture capital firm valuations that are accompanied by the same firm's prior fiscal year's financial statements, spanning venture capital valuation points ranging from Series A to Series H financing rounds. This dataset is extended into the public equity market by incorporating data as of three months after each of the first three years following the IPO (for the subset of IPO filers that went public). Post-IPO stock price data are matched with the previous fiscal year's financial statements, yielding 449 public market observations.
Following prior research in entrepreneurial finance (Lerner 1994a; Gompers and Lerner 1999 , 2000a , 2000b Seppä 2003) , hedonic log-linear regression models are used to assess the nature and strength of the associations between equity values, financial statements and nonfinancial statement information. Two types of regressions are estimated-separate pooled regressions for each market, and financing-round-by-financing-round regressions within each market. The value relevance of financial statements is defined as the adjusted R 2 that can be uniquely attributed to financial statements in a regression of equity value on financial statement and non-financial statement information.
The financial statement variables included in the regressions are the major components of a firm's balance sheet and income statement, specifically, the firm's cash balance, non-cash assets, long-term debt, annual revenues, cost of sales, SG&A, R&D expense, and unrecognized stock option dilution. Major components of balance sheets and income statements are used instead of aggregate book equity and net income in order to avoid the severe inferential distortions that can arise when evaluating the value relevance of financial statements of fast growing, highly intangible-intensive companies (Zhang 2001; Hand 2004) .
The non-financial statement information included in the value relevance regressions consists of variables that prior research in entrepreneurial finance has found to be correlated with the premoney valuations of privately funded biotech companies, plus two previously unexamined factors. The former group consists of the AMEX Biotechnology Index (Lerner 1994a; Gompers and Lerner 2000b; Seppä 2003) , the number and scope of patents filed by the firm (Lerner 1994a) , the total number of the firm's upstream and downstream strategic alliances (Nicholson et al. 2003) , an indicator for when the financing round was led by a corporate investor (Gompers and Lerner 1999) , and indicators that measure the business stage the firm is at (Gompers and Lerner 2000b; Seppä 2003) . The new factors that I examine are the Sand Hill Biotechnology Index of the value of privately held and privately financed biotech stocks, and the degree of equity dilution created by the current financing round.
Regression results are consistent with all four of the paper's hypotheses. First, biotech firms' financial statements are, on average, value relevant in the pre-IPO, venture capital market. In pooled regressions, financial statements uniquely account for a highly significant 13 of the total regression adjusted R 2 of 76 percent. Non-financial information uniquely explains 18 percent and 46 percent is variation common to both financial statement and non-financial statement data.
Second, the nature of the associations between equity values and financial statements in the venture capital market are similar to those observed in the public equity market. In both markets, with or without controlling for non-financial statement information, firms' equity values are positively related to cash, non-cash assets and R&D expense; unrelated to cost of sales; and negatively related to long-term debt and stock option-related dilution. Of the coefficients on the eight financial statement variables included in the pooled regressions, only those on cash and revenues are reliably different across markets, both being larger in public equity markets.
Third, biotech firms' financial statements are value irrelevant at Series A financings-the earliest formal venture capital financing round-but become progressively more value relevant as firms mature. Consistent with the proposition that this is due to firms converting their future investment options into assets-in-place faster than they discover new ones, the ratio of total assets to firm value reliably increases as firms mature. These patterns are not a spurious effect of scale or other factors that can impede across-sample comparisons of adjusted R 2 (Gu 2002) . Fourth, financial statement data and non-financial statement information are informational substitutes rather than complements. As biotech firms mature and the value relevance of their financial statements increases, the value relevance of non-financial statement information decreases. The time-series correlation between the value relevance of financial statement data and the value relevance of non-financial statement information is reliably negative.
Lastly, I find that the value relevance of financial statement data and non-financial statement information are quite different at the IPO than expected from the maturity-based trends noted above. At the IPO, the value relevance of financial statement data dips below temporarily below the maturity trendline while the value relevance of non-financial statement information rises temporarily. Consistent with arguments made by finance research into other IPO pricing anomalies, I attribute this to the notion that IPOs are sold by sophisticated underwriters to unsophisticated retail investors who underweight the value relevance of financial statement data and overweight the value relevance of non-financial statement information.
In total, this paper contributes to several literatures. It expands the value relevance literature by finding that financial statements in the pre-IPO venture capital subsector of the private equity market are qualitatively and quantitatively value relevant in economically reasonable ways. This indicates that the concepts underlying U.S. GAAP are broad and robust. As intended by the FASB, GAAP "provide [s] information that is useful to present and potential investors … in making rational investment, credit, and similar decisions" (FASB 1978, Concepts Statement No. 1, para. 34) , regardless of whether the market in which investment decisions are made is private or public. This robustness exists despite large differences in price-setting mechanisms, the importance of assets-in-place versus future investment opportunities, and the level of regulation, liquidity, uncertainty and information asymmetries between venture and public equity markets.
The paper also contributes to the accounting literature on the investment opportunity set. Prior work has found that in the cross-section, firms' investment opportunities are important determinants of many corporate decisions (Smith and Watts 1992; Gaver and Gaver 1993; Skinner 1993 ). This study demonstrates that not only do firms' investment opportunity sets decline as they mature, but that the decline is predictably related to both increasing value relevance for financial statements and decreasing value relevance for non-financial statement information. The increasing value relevance of financial statements as young firms mature also bookends the decreasing value relevance of financial statement data found by Barth et al. (1998) for firms approaching the ends of their lives in the form of sharply declining financial health and/or bankruptcy.
With respect to the accounting literature on the role of non-financial information in valuation, this paper contributes new knowledge beyond the dynamic relations observed between firms' investment opportunities and the value relevance of non-financial statement information. Specifically, although I concur with prior studies such as Amir and Lev (1996) , Ittner and Larcker (1998) , Deng et al. (1999) and Trueman et al. (2000) in their conclusion that nonfinancial information can be value relevant, I find that for biotech firms, non-financial statement information is only materially value relevant prior to filing for an IPO. In the post-IPO market, non-financial statement information seems to be almost entirely value irrelevant once the value relevance of financial statements is controlled for. Moreover, I find that financial statement data and non-financial statement information are substitutes, not complements, in valuation. This runs counter to the findings of Amir and Lev (1996) .
Finally, this paper contributes to entrepreneurial finance, which has not previously examined the relevance of financial statements. I show that financial statements are highly related to pre-IPO firm equity values. I also show that when venture capital valuations are pooled over all pre-IPO financing rounds, non-financial statement information of the type examined previously by venture capital researchers still has explanatory power once financial statement data are controlled for. I further identify two new value relevant items of non-financial statement information-the level of biotech company valuations in the entire venture capital market, and the degree of new equity dilution created by the current round of funding. The results regarding dilution strongly suggest that the demand for equity is far from perfectly elastic in the venture capital market. And not controlling for financial statements leads to the erroneous conclusion that the value relevance of non-financial information does not change as the firm matures, when in fact it declines sharply.
The remainder of the paper proceeds as follows. Section II describes the institutional background of the U.S. private equity market, particularly venture capital, and provides a sketch of biotechnology and business research into biotech firms. Section III develops the value relevance hypotheses. Section IV explains the sample selection, describes the database employed and reports descriptive statistics. Section V motivates the regression models that are used. Section VI reports regression results along with the findings from various robustness diagnostics and notes the key limitations of the study. Section VII concludes.
II. THE VENTURE CAPITAL MARKET AND BIOTECHNOLOGY

Private Equity and Venture Capital
There are four types of private equity: organized, angel, informal, and Rule 144A (Fenn et al. 1995) .
1 Venture capital is the subpart of organized private equity that invests in young, typically high-technology firms. Venture capital funds are usually structured as partnerships that raise money in staged amounts from companies, institutions, and wealthy private investors. A fund generally has a ten-year life and invests in a portfolio of private companies, often focused in one or two sectors such as biotechnology or software (Sahlman 1990) . Although venture capitalists put up only about 1 percent of the limited partnership's capital, they manage the fund through their role as the general partners. In exchange for finding, screening, and deciding upon which companies to invest in, they are paid an annual management fee that is usually between 1.5 percent and 3 percent of the fund's committed capital or net asset value, and receive about 20 percent of the profits made by the fund's investments. The typical investment made by a venture fund in a company is in the form of illiquid preferred stock that only converts into liquid common stock or cash at one of two major exit points-an IPO, or the sale of the company to another entity. Although venture funds provide a firm a measure of long-term financing through their investments in several financing rounds, they also supply business expertise and connections. A partner from the venture fund usually serves on the firm's board of directors; provides financial sophistication, operating services, and business contacts; helps recruit key personnel; and imparts financial and strategic discipline.
Distinctives of the Venture Capital Market
The venture capital market differs from the public equity market in its institutional structure and the type of firms that it finances (Wright and Robbie 1998; Gompers and Lerner 2000a) . In terms of the number, valuation and diversity of firms involved, the venture capital market is much smaller than is the public equity market. Whereas the public equity market is highly regulated by the S.E.C. and stock exchanges, the venture capital market is not. Firm valuations in the venture capital market are set through face-to-face negotiations between management and a small number of wealthy, professional and risk-tolerant investors. Valuations in the public equity market are set anonymously without direct contact with management via the interactions of large numbers of investors, many of whom are risk-averse and do not have significant wealth or professional investing experience. Unlike in public markets, the valuations of individual venturebacked firms are difficult and costly for non-participating investors to observe. Trading is cheap and all but continuous in the public equity market, but it is expensive and rare in the venture capital market. The trading that does occur in the venture capital market is almost entirely in the form of long investments in new equity, not secondary transactions in existing shares. Venture capital investments are also far less divisible than are public equities. Short selling is feasible and frequent in the public market, but non-existent in the venture capital market. Venture capital investors are more likely to be able to extract management's private information because of the board positions they hold and their frequent interactions with and monitoring of management. In contrast, public equity investors typically engage in indirect monitoring, rely primarily on public data and face significant information asymmetries. In total, the venture capital market is illiquid, incomplete and imperfect, and to a much greater degree than is the public equity market.
Research into Venture-Backed Companies
Research into venture capital has blossomed over the past decade. An excellent summary is provided by Gompers and Lerner (2000a) , spanning topics such as the compensation of venture capitalists (Gompers and Lerner 1999) ; the optimal investment, monitoring and staging of venture capital (Gompers 1995) ; the decision to go public (Lerner 1994b) ; and the long-run performance of venture-backed IPOs (Brav and Gompers 1997) . Most recent work includes that of Stromberg (2003, 2004) , who empirically relate the characteristics of venture capital contracts to theories of financial contracting, and Seppä (2003) , who examines the relations between investment syndication and the efficiency of venture capital firms, as well as the role of network positions in determining the performance of venture capital firms.
Biotechnology and Biotechnology Firms
Biotechnology is the application of technology to the life sciences, wherein living cells or their processes are used to solve problems and to perform specific industrial or manufacturing processes. Biotech applications include the production of drugs, synthetic hormones and bulk foodstuffs; the bioconversion of organic waste; and the use of genetically altered bacteria. Biotech firms are highly dependent on the intellectual property (ideas, discoveries, patents) generated through their large R&D expenditures, and as such are among the most intangibleintensive of businesses. The value chain of the typical biotech firm stretches some 10-15 years from founding through patenting to successful FDA approval and product sales. Biotechnology is therefore a very risky but potentially very lucrative equity investment. Figure 1 here >> The prototypical young biotech firm is in an intense R&D race against competitors to discover and patent a new drug. As such, it has large capital needs over a long period of time. In the early stages of life, the firm's capital needs are met by venture capital and strategic equity investments from pharmaceutical companies. However, capital needs typically become so large that they can only be satisfied through an IPO or a buyout by a large pharmaceutical company. Successful biotech firms therefore tend to go public rapidly, and it is not uncommon for a biotech firm's S-1 filing with the S.E.C. to contain financial statements that span its entire life.
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Economic research into biotechnology has spanned three areas: intellectual capital (Zucker and Darby 1996; Zucker et al. 1998) , strategic alliances (Robinson and Stuart 2002) , and valuation (Stuart et al. 1999; Nicholson et al. 2003; Darby et al. 1999) . In accounting, Joos (2002) finds that the level and rate of growth in R&D expense, R&D success, and competitive structure explain cross-sectional variation in market-to-book ratios for pharmaceutical drug manufacturers. Ely et al. (2003) conclude that the average FDA stage of a firm's portfolio of drugs conditions the value relevance of the firm's R&D expenditures. Guo et al. (2004) find that biotech firms' disclosures affect their bid-ask spreads and stock return volatility. Hand (2004) reports that the mapping of publicly traded biotech firms' R&D expenditures into equity market value is a function of the location of R&D in the biotech value chain of discovery, development and commercialization, as well as the growth rate in R&D spending.
III. HYPOTHESES
The goals of this paper are to develop and test hypotheses about the value relevance of financial statement data and non-financial statement information within and across the venture capital and public equity markets. The thesis of the paper is that despite significant economic and structural differences between the two markets, common features of underlying firm economics and common GAAP combine to create predictable relations between equity values, financial statement data and non-financial statement information.
The first hypothesis stems from the fact that the FASB's Conceptual Statements and Issued Standards are designed to be useful to investors in all types of for-profit businesses, not just publicly traded entities. Although firms in the venture capital market have more concentrated ownership and are smaller, riskier and more intangible-intensive than firms in the public market, and although it has been argued that U.S. GAAP was developed for tangible-intensive businesses and is therefore less well suited to intangible-intensive technology firms (Lev and Zarowin 1999; Lev 2001) , it seems unlikely that financial statements would be entirely without value relevance for all companies at all points prior to filing for an IPO. This is because all firms in both markets engage in financing, investing and operating activities-only on different scales and to different degrees. The first hypothesis is therefore that the financial statements will on average be value relevant in the venture capital market.
The second hypothesis extends this line of reasoning. Because U.S. GAAP does not depend on whether a for-profit firm is privately held or publicly traded, I hypothesize that the nature of the associations between equity values and financial statement data in the venture capital market will accord with economic intuition and will be the same as those in the public market. That is, I predict that the partial correlations between equity values and key financial statement items will have economically sensible signs, and that the signs will be the same across markets. For example, the GAAP definition of non-cash assets leads to the prediction that the partial correlation between firms' equity values and non-cash assets will be positive, not negative, but that the converse will be the true for a liability such as long-term debt.
The third hypothesis is that financial statements will be value irrelevant at the beginning of a firm's life but will become progressively more value relevant as the firm matures. As highlighted by Miller and Modigliani (1961) , the value of a firm's equity can be broken into two parts: the present value of net assets-in-place as a result of past investments, and the present value of future profitable investments or growth opportunities. Growth opportunities are the real options that a firm has or may create to make future investments that earn a rate of return in excess of its opportunity cost of capital (Myers 1977) . Growth opportunities are frequently referred to as the firm's "investment opportunity set" and have been found to be an important determinant of many corporate decisions (Adam and Goyal 2003) .
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When a firm is founded, its value consists almost exclusively of ideas the founders have for profitable future investments-viz., investment/growth opportunities-rather than on-balancesheet assets-in-place (Myers 1977) . As the firm matures, its investment opportunities are financed and converted into tangible and intangible assets and liabilities recorded in financial statements through double-entry bookkeeping (e.g., cash, PP&E, R&D, trademarks, debt). One result of this process is that the fraction of the firm's equity value attributable to assets-in-place increases relative to that which is attributable to future investment opportunities.
3 This view is consistent with the conventional start-up/growth/maturity/decline model of the lifecycle of a firm (Smith et al. 1985; Black 1998). 4 U.S. GAAP, which applies equally to private and public for-profit firms, does not allow the value of expected future investment opportunities to be recorded in financial statements, only the relevant and reliable assets and liabilities associated with past investments. This means that as a firm matures and the fraction of value attributable to its assets-in-place increases relative to that of its future investment opportunities, the firm's financial statements will reflect a greater and greater fraction of the firm's value. A key manifestation of this linkage will therefore be that the value relevance of a firm's financial statements will increase as the firm matures.
My fourth hypothesis stems from the observation that financial statements are not the only source of value relevant information. Specifically, I propose that as a firm matures, the value relevance of its non-financial statement information will decrease. Non-financial statement information is defined as firm-specific data that are correlated with future investment opportunities (e.g., the number of patents issued to a firm) as well as non-firm-specific information that is correlated with the profitability of existing investments and/or industry and economy-wide future investment opportunities (e.g., the level of equity values in a firm's industry). As firms mature and convert investment opportunities into assets-in-place, not only will the relative importance to equity values of assets-in-place and financial statements increase, but the relative importance of future investment opportunities and non-financial statement information will decrease. That is, I predict that in a dynamic sense financial statements and nonfinancial statement information will be informational substitutes in valuation, not complements. It should be noted that this fourth hypothesis does not automatically follow if the third hypothesis is true. It could logically be the case that the value relevance of both financial statement data and non-financial statement information both increase as firms mature.
IV. DATA
This section describes the construction and characteristics of a database that combines private equity valuations, financial statement data and non-financial statement information. The strengths of the database are that it is large, not unduly clustered in time, and rich in different kinds of information. It contains a wide variety of longitudinal financing points (Series A through Series H financing rounds, as well as many non-financing public valuation points) made by firms that either successfully or unsuccessfully tried to go public. The database has two main limitations. It does not contain venture capital valuations for firms that did not file to go public because they went bankrupt, merged or chose to remain private. If financial statement data are more value relevant for companies that were successful in that they filed to go public, then there may be an upward bias in the measured pre-IPO value relevance of financial statements. This concern is addressed in section VI. Also, all of the IPOs from which financial statement data are taken were filed between 9/29/95 and 12/14/01, which is only about a six-year period.
Equity Valuation Data
Venture capital firm valuations were purchased from Recombinant Capital (www.Recap.com), a West Coast consulting firm that specializes in collecting and selling information on biotechnology companies. Recap has gathered what it indicates is a full set of round-by-round financings for each of over 600 biotech companies beginning in the early 1980s. Recap's equity valuation histories come mainly from IPO filing documents and SEC filings by companies that acquire biotech firms. 5 The valuation histories are based on primary preferred and common share issuances from the date of founding until the most recent equity financing or other share issuance (which may be after a successful IPO). The valuation date is the date the terms of the financing round were agreed on by the firm and the venture investors. Preferred shares are converted into common at the ratios specified in the financing agreements.
Post-IPO firm equity values were obtained from standard online sources. Three post-IPO valuation dates were used, namely three months after the first, second and third fiscal year-ends following the IPO offering date (if an IPO occurred, since not all biotech firms in the sample that filed to go public successfully accomplished an offering).
Financial Statement Data
For the subset of firms in Recap's database that filed to go public, pre-IPO financial statement data were collected from S-1 and 424B documents when they were available online at www.sec.gov. This exploits the fact that when a firm files to go public, it has to provide five years' worth of audited (albeit coarse) historical financial statement data.
6 Post-IPO financial statements were taken from 10-Ks.
In the pre-IPO part of the total dataset, on a firm-by-firm basis, each year of pre-IPO financial statement data was (where possible) matched with the first-and only the first-venture capital pre-money valuation following the fiscal year-end, providing that the valuation date was less than a year after the fiscal year-end. 7 No set of annual financial statements was matched with more than one pre-money valuation. This process yielded 481 pairs of pre-money venture capital valuations for which there were financial data from the preceding fiscal year, covering a total of 193 firms. To be considered usable, a firm's cash balance, SG&A expense, and R&D expense had to be positive. 8 In the post-IPO part of the database, for each biotech firm that successfully went public, its equity market value was (where possible) noted three months after each of the first three fiscal year-ends after its IPO. These equity market values were then matched with the preceding fiscal year's financial statement data, yielding 441 pairs of public market valuations for which there were financial data from the preceding fiscal year, covering a total of 160 firms.
The financial statement items included in the database were three primary components of total shareholder equity-cash, non-cash assets and long-term debt-and the main components of biotech firms' net income, namely annual revenues, cost of sales, SG&A costs and R&D expense.
9 Long-term debt includes capitalized lease obligations. Revenue is the sum of collaborative, contract, grant, license, research, and product revenues. In addition to these recognized numbers, the degree of stock option dilution was included, defined as the number of shares under option divided by the number of shares outstanding. Stock option dilution is a proxy for economic cost of stock options that is almost never recognized in firms' financial statements. Stock option data are sometimes missing because firms are only required to provide three years of pre-IPO filing stock option data in their S-1 or 424B-4 filings. To account for this, an indicator variable is included in the regressions and is set equal to one if stock option data are missing, and zero otherwise. Missing stock option dilution observations are then reset to zero.
The GAAP definitions of assets and liabilities lead to the prediction that in a regression of equity values on financial statement data, the coefficients on cash and non-cash assets in both venture capital and the public equity markets will be positive, while the coefficients on long-term debt and stock option dilution will be negative. For income statement variables, I expect to observe a positive coefficient on revenues to the extent that revenues are not entirely transitory, a positive coefficient on R&D because the bulk of the benefits from R&D emerge in future periods, and a negative coefficient on cost of sales.
10 I make no sign prediction on SG&A, because SG&A is a mixture of period expenses that would be expected to be negatively related to equity value, such as the rent on the firm's facilities, and certain costs that provide future benefits, such as salaries for senior management and key scientific personnel which would be expected to be positively related to equity value due to their multi-period nature.
The regressions that I estimate characterize firms' equity values as a function of the major components of their book equity and net income rather than their book equity and net income per se, because young biotech firms make highly intensive and rapidly growing investments in R&D and therefore have significantly biased financial statements. Zhang (2001) demonstrates analytically that accounting conservatism combined with rapid growth in intangible assets can dramatically distort the associations between aggregate financial statement data and equity value. If the firm's investments in intangible assets are sufficiently intense, reported losses will be negatively, not positively, associated with equity values. Hand (2003) confirms Zhang's predictions for intangible-intensive Internet companies, and demonstrates that the distorted relations between equity values and aggregate financial statement data for intangible-intensive firms can be avoided by replacing book equity and net income with their key components, such as the major categories of assets, liabilities, revenues and expenses. This prevents the associations between intangible assets/expenses and equity value from contaminating the associations between tangible assets/expenses and equity value.
Non-Financial Statement Information
A substantial amount of non-financial statement information was collected for this study in order to include in the value relevance regressions many of the variables that prior work has found to be value relevant for venture-backed biotech firms. Beyond these, I also explore the value relevance of two new non-financial-statement factors. The non-financial statement information that was collected comprises the following items:
[1] The level of the AMEX Biotechnology Index on the valuation date. Lerner (1994a) , Gompers and Lerner (2000b) and Seppä (2003) find that biotech firms' pre-money valuations are larger the higher are overall publicly traded biotech equity values, because overall publicly traded biotech equity values provide a strong indication of the economic prospects of the biotech sector as a whole.
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[2] The age of the firm. Gompers and Lerner (1999) , Nicholson et al. (2003) and Seppä (2003) find that the older biotech firms have larger pre-money valuations. They attribute this to older firms being less risky.
[3] The number and scope of the patents filed by the firm on the valuation date. Lerner (1994a) argues that intellectual property is a young biotech company's most valuable asset. To test this proposition, he computes the number of patents issued to a firm at the valuation date and develops a proxy for patent scope using the International Patent Classification scheme. 12 He finds that both the number and scope of biotech firms' issued patents are reliably positively associated with pre-money valuations. Lerner also develops a proxy for patent uniqueness, which for parsimony I do not include in this study. I adopt the same general approach as Lerner, except that I use patents filed, rather than patents issued, as of the valuation date. Results are not sensitive to this distinction, but conversations with venture capitalists and patent lawyers specializing in biotechnology indicate that the average lag of about three years between when a patent is first filed and when it is issued leads venture capitalists to significantly weight patent filings. Patent data was extracted from www.uspto.gov.
[4] The total number of the firm's upstream and downstream strategic alliances. Consistent with the view that alliances with pharmaceutical companies are credible endorsements of a biotech company's prospects, Nicholson et al. (2003) report that biotech companies that sign alliance deals with pharmaceutical companies (so-called "downstream" deals) are valued significantly higher by venture capitalists. I expand this type of analysis to include "upstream" deals, such as that between a biotech firm and a university. I predict that the greater is the number of a firm's total alliances, the higher will be its equity value. Alliance data was obtained from www.recap.com.
[5] An indicator for whether a private equity financing round was led by a corporate investor. Gompers and Lerner (1999) find that corporate investors assign higher premoney valuations when investing in private equity financings than do venture capital funds, either because corporations perceive there to be strategic synergies available, or because corporations typically engage in less monitoring and business development than do venture capital funds and therefore earn a lower expected return on their investment. Data on whether a venture capital financing round was led by a corporate investor was obtained from www.recap.com.
[6] Indicator variables that measure the business stage of the firm. Gompers and Lerner (1999, 2000b) and Seppä (2003) control for firm maturity using firm age and either the round number (e.g., first, second, third, etc.) or the firm's business stage (start-up, development, beta, shipping, profitable, or restart). Unlike the VentureOne database used in most prior studies, the Recap database codes the Series of the financing roundwhether the round is Series A, Series B, etc.-rather than the firm's business stage. Although I do not make predictions on the signs of Series indicators, they play a important role in mitigating the possible selection bias arising from the fact that only firms that file for an IPO are included in the sample. This is because selection bias is likely to be more severe across rounds than within rounds. Financing round indicators also help control for discount rates that are expected to decline as firms mature.
Beyond these, I also examine the value relevance of two new non-financial statement factors:
[7] The Sand Hill Biotechnology (SHB) Index of the value of privately held and financed biotech stocks. The SHB Index is a proxy for the biotech industry's overall prospects, separate from that of the AMEX Biotech Index of publicly traded biotech stocks. I therefore expect it to be positively related to equity values. As described by its developer, Sand Hill Econometrics of Palo Alto, the SHB Index is a proprietary, unbiased index of the venture capital value of pre-IPO privately funded biotech companies. The SHB Index had a benchmark value of 100 in January 1989. Using bias-corrected data on company values, Sand Hill Econometrics builds the Index with tools akin to those used for repeatsales indices of houses and other assets.
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[8] The degree of equity dilution created by the current financing round, defined as the number of shares issued to new investors divided by the number of pre-money shares outstanding. This variable measures the degree to which the venture capital market is imperfect in that the demand for equity is less than perfectly elastic. A negative coefficient on dilution implies that demand for the firm's equity is less than perfectly elastic because the price at which new investors are willing to invest is decreasing in the number of new shares to be issued. Venture capital markets may be imperfect in this way because the availability of strong substitutes for any given equity investment are more limited than in public equity markets, given the much smaller size of the venture capital market and the very illiquid nature of venture capital investments. Prior work by Gompers and Lerner (2000b) and Seppä (2003) has also examined whether venture capital valuations were affected by demand, using the total amount of funding committed to U.S. venture capital funds in the twelve months leading up to the valuation date. Both studies found evidence that inflows of capital into venture funds increase the valuations of funds' new investments; that is, firm valuations get inflated because "too much money is chasing too few deals." The advantage of using dilution created by the current financing round instead of annual inflows of capital into venture funds, as a proxy when testing for less than perfectly elastic demand is that dilution created by the current financing round is firm-specific. If the demand for equity in the venture capital market is indeed less than perfectly elastic, the dilution created by the current financing round will be negatively associated with pre-money valuations. Moreover, if dilution created by the current financing round is a superior proxy, it should also statistically dominate the association between equity value and annual inflows of capital into venture funds.
Descriptive Statistics
Table 1 provides descriptive statistics on the major financial statement and non-financial statement information items for the sample biotech firms. Private equity financings are evenly << Insert Table 1 here >> spread over the ten-year period 1992-2001, and public market valuation dates over the eight-year period 1996-2003 (panel A) . The distribution of valuation observations across the venture capital and public equity markets is such that the vast majority of sample firms are represented in both the venture capital market and the public equity market datasets, rather than only one of the two (panel B). Of the total sample of 204 firms, 193 have at least one valid valuation in the venture capital market, and 160 have at least one valid valuation in the private equity market. Also, 85 percent (136/160) of firms in the private equity market dataset have valuations for each of the maximum of three post-IPO years, while 82 percent (158/193) of firms in the venture capital market dataset have two or more valuations.
Most biotech firms file to go public quite rapidly, mainly between four and six years after they were founded (panel C). The IPO filing date for the median firm occurs during preclinical testing and/or Phase I trials (see Figure 1) , although a few firms take much longer to file to go public. The majority of sample companies are in one pharmaceutical preparations, SIC 2834, or commercial, physical and biological research, SIC 8731 (panel D) . Despite this concentration, sample firms comprise a total of 22 different 4-digit SIC codes. Of firms, 47 percent had their headquarters at the time of the IPO filing in California and 14 percent were in Massachusetts (panel E). Headquarters clustering arises because California and Massachusetts contain many top universities with star scientists on their faculties (Zucker et al. 1998) . Table 2 reports the median values of various financial statement and non-financial variables in private and public markets on a round-by-round basis. Table 2 is organized from left to right << Insert Table 2 here >> in the typical sequence followed by a firm funded by private equity, beginning with the Series A financing. The number of observations at a given private equity round differs from the number of firms in the sample because not all firms file to go public after their Series G or H round; some go public as early as after their Series A round. In addition, a given set of annual financial statements is only ever matched to one financing round. For example, if a calendar fiscal year firm had a Series B financing on 1/10/96 and a Series C financing on 12/28/96, only the Series B valuation-matched to the 12/31/95 financial statements-would be usable. Financings that are not explicitly coded by Recap as being Series A, Series B, etc. are excluded from Table 2, 14 as is the IPO filing or IPO offering. The reason for excluding the IPO itself is that a substantial body of research concludes that the equity values established at IPOs are associated with a number of anomalies (e.g., Shiller 1990; Ritter 1991; Loughran 1995, 2002; Purnanandam and Swaminathan 2004) . There is also cause for concern as to whether equity values computed using the price range in the prospectus or the final offer price are arrived at in an arms-length manner, given the collusive behavior that has been attributed to underwriters (e.g., Ritter 2000). Table 2 shows that pre-money valuations increase as firms mature within the venture capital market, although at a decreasing rate. Valuations are much higher in the public market, partly because firms raise large amounts of cash at their IPO, and partly because going public may remove an illiquidity discount of 15 percent to 40 percent (Houlihan Valuation Advisors/VentureOne 1998).
A pattern of increasing median values is observed for almost all financial statement items except net income which decreases steadily because biotech firms have small revenues but large expenditures on SG&A and R&D. Book-to-market ratios remain low during the time that firms are private, venture-backed entities. Of the 481 observations in the underlying pre-money valuation database, only 1 percent have a book-to-market ratio greater than one. Consistent with firms' investment opportunity sets becoming smaller as firms mature, the median ratio of assetsin-place to pre-money equity value increases from 0.10 at Series A rounds, to 0.16 at Series C rounds, to 0.21 at Series F rounds, to 0.40 at the end of the first year after an IPO and 0.46 at the end of the third year after an IPO. This supports a crucial assumption underlying the hypothesis that the value relevance of financial statements will rise as firms mature. Table 2 also reports the medians of several non-financial information items. For example, the age of the firm increases as the funding Series increases. 15 The median gap between the date on which the pre-money valuation is established and the end of the preceding fiscal year is always four months or less and is smallest for Series A and largest for the IPO. This mitigates concerns that financial statement data is stale by the time the firm's current round of financing is undertaken and is staler the earlier the round. The median level of the public market AMEX Biotech Index and the private market Sand Hill Biotech Index each rise steadily as firms mature. Equity dilution created at the current financing round declines from a high of 46 percent in Series A rounds to 17 percent in Series ≥ F rounds, while the probability that the lead investor is a corporation steadily increases. The median number of patents filed and issued and the number of the firm's strategic alliances all increase monotonically as firms mature.
V. REGRESSION METHODS
Measuring Value Relevance
In financial accounting research, financial statements are said to be value relevant if they are associated with equity prices, values or returns. Following prior studies, the value relevance of a set of financial statement data is measured using adjusted R 2 . Specifically, I define the value relevance of financial statements as the adjusted R 2 that can be uniquely attributed to financial statements in a regression of equity values on financial statements and non-financial statement information. 16 The total adjusted R 2 from a regression of equity values on financial statements and non-financial statement information can be decomposed into three mutually exclusive parts-that which is unique to financial statements, that which is unique to non-financial statement information, and that which is common to both financial statements and non-financial statement information. The adjusted R 2 that is unique to financial statements is the total regression adjusted R 2 less the adjusted R 2 from a regression of equity values on non-financial information alone. Likewise, the adjusted R 2 that is unique to non-financial statement information is the total regression adjusted R 2 less the adjusted R 2 from a regression of equity values on financial statements alone. Mindful of the inferential dangers of comparing adjusted R 2 s across samples (Brown et al. 1999; Gu 2002) , I conduct auxiliary analyses to test whether such dangers are significant and conclude that they are not (see Section VI).
Regression Models
The main regression model that I use to assess the value relevance of financial statements and non-financial information in private and public equity markets is the log-linear model. This approach differs from the linear specifications applied in prior accounting research into value relevance, but it conforms to every analysis of venture capital valuations undertaken in the entrepreneurial finance literature (e.g., Lerner 1994a; Gompers and Lerner 1999 , 2000a , 2000b Nicholson et al. 2003; Seppä 2003) . The log-linear model has also been employed extensively in economics, particularly for evaluating R&D (Hall 1993 (Hall 2000 Hall et al. 2001) . 17 The advantages of the log-linear model include its flexibility in accommodating non-linear relationships (such as those arising from real options that are prevalent in biotech firm's equity values, as well as the interactions between biased accounting and large expenditures on intangible assets) and the econometric robustness it provides in dealing with outliers in the underlying non-logged data. The main drawback of the log-linear model is that it is difficult (although not impossible) to develop a model in which equity value is a log-linear function of financial statements or nonfinancial information from first principles.
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The regression models that I estimate include financial statement data from only the most recent fiscal year immediately prior to the valuation date. Including earlier financial statement data and/or instruments for expected future net cash flows, particularly as the firm matures and more years of historical financial statement data exists, could expand such a simplistic view. However, past financial statement data are highly correlated with current financial statement data, and direct measures of expected future net cash flows such as analyst forecasts are unavailable for pre-IPO firms.
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All dollar regression variables Z are log-transformed according to log e [Z+1] where Z ≥ 0 is in $000s. The following non-dollar variables Y are log-transformed according to log e [Y+1]: stock option dilution, the level of the AMEX Biotech Index, the level of the Sand Hill Biotech Index, new equity dilution at the financing date, the number of patents filed, the scope of patents filed, and the number of strategic alliances. Unreported statistics indicate that these log transformations dramatically reduce the skewness present in the raw data and achieve greater homoscedasticity in regression residuals relative to most models that are not log-linear (ranks of non-log transformed data also achieve high homoscedasticity in regression residuals).
The possibility that regression residuals may be serially correlated and/or heteroscedastic because of calendar time clustering in equity valuations leads me to estimate the standard errors of regression parameters using Newey and West's (1987) covariance matrix and Hansen's (1982) GMM approach. This accommodates both serial dependence and conditional heteroscedasticity in the residuals and has a small loss of precision relative to OLS, should residuals in fact be homoscedastic and serially uncorrelated (Davidson and MacKinnon 1993) . Inferences are unchanged if OLS standard errors are employed instead.
VI. EMPIRICAL TESTS Regressions Where Different Financing Rounds are Pooled Within a Given Market
I first estimate regressions in which observations are pooled within a given market. This provides a test of the first and second hypotheses of the paper-namely, that financial statements will overall be value relevant in the venture capital market, and that the partial correlations between equity values and key financial statement items will be non-zero and of the same sign in both markets. The results, found in Table 3 , broadly support these hypotheses. Table 3 here >> Table 3 shows that financial statements are similarly value relevant in venture capital and public equity markets. Controlling for the effects of non-financial statement information, firms' equity values are reliably positively related to cash, non-cash assets and R&D expense and are reliably negatively related to long-term debt and stock option dilution. Untabulated tests show that of the coefficients on the eight financial statement variables, only those on cash and revenues reliably differ across markets. The strong significance of the coefficients on R&D and cash is consistent with the prominence that biotech venture capitalists accord to R&D and cash in their assessment of biotech firm's survivability and potential for success. The reliably negative coefficient on long-term debt dampens the potential criticism that the positive coefficients observed on cash, noncash assets and R&D are illusory or overstated because such variables merely capture scale effects. Were that criticism valid, the strongly positive univariate correlations between equity values and long-term debt would lead to a positive, not negative, estimated regression coefficient on long-term debt.
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Two unexpected results emerge. The coefficient on revenue is not reliably positive in the venture capital market, and the coefficient on cost of sales is not reliably different from zero in either market. The former finding may reflect the transitory nature of young biotech firms' revenues, in that it takes many years for a biotech firm to develop a product and thereby generate recurring product revenue.
20 Consistent with this explanation, the coefficient on revenue in the public market-where recurring product revenue is more common-is reliably positive. Also, although SG&A expense is not reliably related to firms' equity values, this likely occurs because SG&A contains a mixing of period expenses that would be expected to be negatively related to equity value (such as rent on the firm's facilities), and costs that provide future benefits (such as salaries for senior management and scientific personnel) that would be expected to be positively related to equity value, particularly when the firm is young and intellectual capital is most vital. Table 3 also provides evidence on the value relevance of non-financial statement information in the venture capital market. The signs and significance of coefficient estimates on almost all the non-financial statement variables in table 3 agree with what prior work found. Pre-money valuations are increasing in the level of publicly traded biotech company values and the number of a firm's patents and alliances and are also higher if the lead investor is a corporation rather than venture fund. One discrepancy is the reliably negative coefficient on the scope of the firm's patents, which Lerner (1994a) finds to be reliably positive. This result is not due to controlling for financial statement data; untabulated results show that the coefficient is negative if no financial statement data are included in the regression. I speculate that the economics of patent protection may have changed over time such that it is now more valuable to hold a portfolio of narrowly scoped patents rather than broadly scoped ones.
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The estimated coefficients on each of the two items of non-financial statement information that have not been previously examined in the entrepreneurial finance literature are reliably different from zero in the predicted directions. First, the coefficient on the SHB Index is reliably positive and not significantly different from the larger coefficient estimated on the AMEX Biotech Index. This is consistent with the proposition that the SHB Index is informative about the overall prospects of the biotechnology sector over and above that provided by the prices of publicly traded biotech companies. Second, the size and significance of the coefficient on equity dilution created by the current financing round strongly suggests that demand is far from being perfectly elastic in the venture capital arena. The latter conclusion is the same as that of Gompers and Lerner (2000b) and Seppä (2003) . However, untabulated tests indicate that the proxy used in Gompers and Lerner (2000b) and Seppä (2003) -the total amount of funding committed to U.S. venture capital funds in the twelve months leading up to the valuation date-is insignificant when it is included in the regression alongside the equity dilution variable.
Robustness Tests for Pooled Regressions
Untabulated results indicate the findings reported in Table 3 are robust to several issues. First, some prior work has found higher pre-money valuations in Western states, particularly California, most likely because of the value created by geographical concentrations of scientific capital, venture capital or business networks (e.g., Gompers and Lerner 2000a; Seppä 2003) .
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This is not the case here. Other untabulated results indicate that coefficient estimates on indicators for California-and Massachusetts-headquartered firms and the major sub-industries in biotechnology are insignificant. Second, Gompers and Lerner (2000b) and Seppä (2003) find that pre-money valuations are higher when inflows of capital into venture funds over the twelve months leading up to the valuation date is higher. That is, firm valuations reflect less than perfectly elastic demand in that "too much money is chasing too few deals." The same result is found in this study, but only when the Sand Hill Biotech Index is replaced by the inflows of capital into venture funds over the prior twelve months. This is because the correlation between the level of the Sand Hill Biotech Index and inflows of capital into venture funds over the twelve months leading up to the valuation date is 0.95. If both variables are included in the regression, the equity dilution created by the current financing round is found to be a superior proxy for the presence of less than perfectly elastic demand in that the estimated coefficient on equity dilution (asymptotic Z-statistic = -11.7, one-tailed p-value < 0.0001) far exceeds that on venture capital fund inflows (asymptotic Z-statistic = -1.6, one-tailed p-value = 0.06). This is most likely because the equity dilution proxy is more firm-specific.
It is also the case that if the total number of strategic alliances is separated into upstream and downstream deals, the coefficient estimate on each deal-type is reliably negative, but there is no reliable difference between the coefficient estimates. Finally, the same inferences as those in Table 3 emerge if a rank regression is estimated instead of a log-linear model. The only exception is that the estimated coefficient on the total number of alliances is no longer reliably positive at the 1 percent level under a one-tailed test, only at the 10 percent level.
Regressions Estimated on a Financing-Round-by-Financing-Round Basis
The third hypothesis of the paper is that financial statements will be value irrelevant when a firm is founded but become increasingly value relevant as the firm matures. The fourth is that non-financial statement information will become less value relevant as a firm matures. The pooled regressions in Table 3 provide coarse confirmation of these hypotheses in that the results suggest that financial statements are on average less value relevant in the venture capital market than they are in the public market, and vice-versa for non-financial statement information. Specifically, the adjusted R 2 uniquely explained by financial statements is 13 percent in the venture capital market versus 26 percent in the public market, while the adjusted R 2 uniquely explained by non-financial information is 18 percent in the venture capital market and only 1 percent in the public market. Table 4 provides more powerful tests of the dynamic behavior of the value relevance of financial statements and non-financial statement information as firms mature. Moving from left << Insert Table 4 here >> to right, Table 4 reports the results of round-by-round regressions that reflect increasing levels of firm maturity. 23 Compared to pooled regressions, round-by-round regressions mitigate the potential impacts of sample selection bias because they control for one factor associated with the likelihood of filing for an IPO, namely the firm's maturity (Cochrane 2004) . Round-by-round regressions should also mitigate any time-varying effects of not explicitly controlling for risk.
The regressions estimated in Table 4 contain only the most significant of the variables included in Table 3 's pooled regressions, and with cash and non-cash assets combined into total assets. This constriction of the set of independent variables is applied because there are far fewer observations per round than in the pooled regressions, and because there are high correlations among some independent variables. Untabulated analysis indicates that the inferences drawn from the results in Table 4 are not sensitive to including a larger set of independent variables.
The key results in Table 4 are consistent with the third hypothesis. Financial statements are value irrelevant at (and only at) the Series A round, the first formal financing point for venture capital investors. The p-value on the F-statistic testing the constraint that the coefficients on both total assets and R&D expense are zero at Series A rounds is an insignificant 0.17. The second key result is that the value relevance of financial statements reliably increases as firms mature. Figure 2 plots the adjusted R 2 uniquely explained by each type of information shown in Table 4 as a function of the round-by-round maturity of the firm, together with OLS trendlines. Figure 2 here >> The one-tailed p-value on the positive slope of the OLS trendline in the R 2 uniquely attributable to financial statements is 0.03. Very similar results obtain if ranks are used instead of logtransformed data. At least for biotech firms, financial statements are value irrelevant at the earliest venture capital financing point but become steadily more value relevant as firms mature.
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Beyond this finding, several other results in Table 4 deserve mention. First, the median ratio of total assets to total firm value, a proxy for the relative size of assets-in-place versus future investment options (Smith and Watts 1992; Gaver and Gaver 1993; Adam and Goyal 2003) , reliably increases as firms mature (the two-tailed p-value on the positive trendline slope is less than 0.001). In addition, the correlation between the median ratio of total assets to total firm value and the R 2 uniquely attributable to financial statements is 0.51 (one-tailed p-value is 0.09).
Second, consistent with the fourth hypothesis of the paper, the value relevance of nonfinancial information reliably decreases as firms mature. In Figure 2 , the one-tailed p-value on the negative slope of the non-financial information unique R 2 trendline is 0.03. Virtually identical results obtain if ranks are used instead of log-transformed data. The time-series correlation between the value relevance of financial statement data and non-financial statement data is reliably negative (one-tailed p-value is 0.04), and that between the median ratio of total assets to total firm value and the value relevance of non-financial information is -0.82 (onetailed p-value is 0.004). These indicate that in a dynamic sense, financial statements and nonfinancial statement data are informational substitutes, not complements, in valuation.
Third, obtaining an accurate view of the dynamic behavior of the value relevance of nonfinancial statement information hinges on controlling for the value relevance of financial statement data. Specifically, round-by-round regressions that exclude financial statements yield an essentially flat adjusted R 2 s series of 43 percent, 46 percent, 50 percent, 51 percent, 44 percent and 41 percent at Series A through Series ≥ F rounds, respectively. This contrasts with the starkly declining series of adjusted R 2 s uniquely attributable to non-financial information of 31 percent, 26 percent, 17 percent, 16 percent, 9 percent and 5 percent, respectively (Table 4) , where the effects of financial statements are controlled for.
Fourth, as suggested by Table 3 's results, Table 4 indicates that the lion's share of the value relevance of non-financial statement information in the venture capital market comes from the AMEX Biotech Index and the dilution created by the current financing round. On a round-byround basis, the value relevance of patents and strategic alliances is very low. The same is true in public equity markets until the firm is three years or so beyond its IPO, at which point the AMEX Biotech Index and the number of patents each become value relevant. The weak associations between equity values and the number of patents filed and strategic alliances entered into may reflect the simplicity or coarseness of these proxies. However, total assets are also a coarse and simple proxy for the economic value of assets-in-place.
Finally, the relations between value relevance and firm maturity are not artifacts due to scale or sampling variation. If this were so, value relevance would be positively correlated with the coefficient of variation in candidate scale factors such as equity value or total assets (Brown et al. 1999 (Brown et al. , 2002 . This is not the case; the Spearman correlations between the adjusted R 2 uniquely attributable to financial statements and the coefficients of variation of log-transformed equity value and log-transformed total assets are -0.39 and -0.64, respectively. Alternatively, if the pattern in value relevance were due to sample variances that were systematically increasing over time, then value relevance would be positively correlated with the standard deviation of the regression residuals (Gu 2002 ). This too is not the case. The correlation between the adjusted R 2 uniquely attributable to financial statements and the standard deviation of round-by-round regression residuals is -0.14, while the correlation between the adjusted R 2 uniquely attributable to non-financial statement information and the standard deviation of round-by-round regression residuals is -0.22.
The IPO
As noted in Section IV, this study has thus far deliberately excluded the IPO itself as a valuation point because a substantial body of literature has concluded that equity values set at and close to IPOs are associated with notable anomalies (e.g. , Shiller 1990; Ritter 1991; Loughran 1995, 2002; Ritter 2000; Purnanandam and Swaminathan 2004) . Common to many explanations for IPO-related pricing anomalies is the proposition that IPOs are sold by sophisticated underwriters to unsophisticated retail investors-i.e., that the marginal investor is markedly less than fully rational during the early months of a newly-public firm's life.
In the context of this study, the unsophisticated marginal investor proposition implies that the value relevance of financial statement data (non-financial statement information) at the IPO filing will be lower (higher) than that implied by the maturity-based trends reported in Table 4 and Figure 2 . The rationale is that unsophisticated investors are likely to place too much weight on the value relevance of non-financial statement information, particularly herd-related variables such as the "hotness' of the IPO market, and therefore too little weight on the true value relevance of financial statement data. Table 5 reports the results of testing these predictions. Table 5 is structured in the same manner as Table 3 , except that in between the columns of results for the venture capital and public equity markets are the results of estimating the same pre-money equity valuation regression at the IPO filing. The IPO filing results are consistent with the predictions made by the unsophisticated investor proposition. Specifically, at the IPO filing, the adjusted R 2 s uniquely attributable to financial statements and non-financial information are 2 percent and 28 percent, respectively. These are almost exactly the reverse of what would be expected based on the trendlines in unique adjusted R 2 s shown in Figure 2 . Among financial statement data, only noncash assets are reliably associated with firms' pre-money IPO equity values. In contrast, among non-financial items of information, the AMEX Biotech Index and number of patents filed are reliably positively related to pre-money IPO equity values, and the new equity dilution created at the IPO is reliably negatively related. Both the AMEX Biotech Index and the new equity dilution created at the IPO can be interpreted in an IPO context as measures of herd-related forces such as the "hotness' of the IPO market. It therefore appears that the value relevance of both financial statement data and non-financial statement information to some extent follows a "sawtooth" pattern when the IPO is included in the maturity timeline of U.S. biotech firms.
Caveats and Limitations
Beyond the straightforward concern as to how well the results reported here for venturebacked biotech firms generalize to the population of all pre-IPO firms, this paper has two main limitations: differences between the venture capital and public equity markets that have not been controlled for, and the uncertain impacts of selection bias.
As detailed in Section II, the venture capital market differs from the public equity market along many dimensions, including regulation, liquidity, price-setting mechanisms and degree of information asymmetry between managers and investors. Such differences may affect the value relevance of financial statements in ways that have not been taken into account in this paper. However, it is difficult to pinpoint in what ways and how strongly such differences will affect the average levels of the value relevance of financial statement data and non-financial statement information in the two markets or the dynamic behavior of value relevance as firms mature.
With regard to biases that may arise from sample selection criteria, restricting the sample to firms that were successful enough to file for an IPO yields benefits in the form of rich financial statement data, but also carries risks. Specifically, the coefficients on the determinants of premoney valuations may be biased if financial statements or non-financial information are more value relevant for successful firms. Any bias may also be more severe the earlier is the financing round to which the pre-money valuation applies.
It may be that any inferential biases are small. First, the firms used in this study consist of a truncated sample in that neither valuations nor valuation determinants are observed for firms who do not file to go public (because they are bought out, terminate, or continue in existence without new private equity funding or an IPO filing). The standard result of truncating on variable y, when the true relation between y and x is linear, is to bias toward zero the slope coefficient in a regression of observed y on observed x. This suggests that the slope coefficients on the determinants of valuations may be biased toward, not away from, zero. Second, the pooled regressions include financing round indicators in pre-money valuation regressions. The presence of these indicators should mitigate bias on slope coefficients that would otherwise arise from more mature rounds having larger mean values of the pre-money valuation dependent variable (Maddala 1977) . Finally, in their study of the impact of fund inflows on venture-backed firms' pre-money valuations, Gompers and Lerner (2000b) find that using Heckman's (1976) two-stage method to correct for selection bias has little impact on the magnitude or the significance of their independent variables.
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VII. CONCLUSIONS
This study contributes to the value relevance literatures in accounting and entrepreneurial finance by documenting the level, nature and dynamics of the value relevance of financial statements in the venture capital subsector of the private equity market, and over the previously unexamined early stages of the firm life-cycle. Using a sample of U.S. biotechnology firms during 1992-2003, I found that financial statements are on average value relevant in the venture capital market, despite the fact that such markets are different from the public market in numerous economically significant ways. Financial statements are also similarly associated with equity values in economically sensible ways in each market: equity values are positively related to firms' cash balances, non-cash assets and R&D expense, and are negatively related to their long-term debt and stock option dilution. This indicates that, as intended by the FASB in setting up the Conceptual Statements and Issued Standards, GAAP successfully provides information that is useful to investors outside of the public equity market. This is true even for firms such as young biotech companies whose equity values are dominated by expectations of profitable future investments rather than assets-in-place.
I also showed that financial statement data are less value relevant in the venture capital market than is non-financial statement information, and that the opposite holds true in the public equity market. Specifically, financial statements and non-financial statement information for biotech companies are in a dynamic sense information substitutes, not complements. As firms mature, the value relevance of their financial statements reliably increases, while the value relevance of non-financial statement data reliably decreases. I provided evidence that this divergence occurs because as firms mature, the importance of assets-in-place increases relative to that of investment opportunities, and financial statement data are better than non-financial information at reflecting the value stemming from assets-in-place. The only exception to these patterns occurs at the IPO, where the value relevance of financial statement data and nonfinancial statement information reverse in importance. This "sawtooth" in the maturity trends in value relevance appears to occur because the marginal investor in an IPO is markedly less sophisticated than either venture capital investors in the pre-IPO venture capital market, or investors in seasoned post-IPO firms.
Finally, beyond documenting the strong relations between financial statement data and equity value in the venture capital market, this paper extends the literature in entrepreneurial finance by combining into one analysis most of the non-financial statement information variables examined in prior work, and also by identifying two new value relevant non-financial factors. In particular, the equity dilution created by the current round is shown to be a very significant factor in explaining variation in firms' pre-money valuations, indicating that the elasticity of demand in the venture capital market is markedly less than infinite. Given this, an appealing topic for future research to explore might be to identify the determinants of the elasticity of demand, and whether and why financial statements are included in the set of those determinants. It would also be fruitful to determine whether the results found for biotech firms generalize to other technology firms, as well as non-technology companies, which sometimes obtain venture capital funding.
FOOTNOTES
1
Organized private equity is unregistered investments in the equity of private companies, made either directly by professional investors such as corporations, pension funds, and endowments or indirectly by these investors through intermediaries, particularly venture capital partnerships. Angel private equity consists of investments by wealthy individuals, typically arranged by matchmakers such as lawyers and accountants (Wong 2002) . Informal private equity is similar to angel capital except that firms sell unregistered equity securities to both institutional investors and wealthy individuals across a larger number of such investors. Rule 144A private equity is private equity offerings underwritten under the SEC's Rule 144A, which establishes the rules and conditions under which private securities are permitted to be traded among certain classes of institutional investors (Fenn et al. 1995) .
2
For example, the relative mix of assets-in-place versus future investment opportunities affects a firm's accounting policies (Skinner 1993) , capital structure (Myers 1977; Smith and Watts 1992) , compensation contracts (Smith and Watts 1992; Gaver and Gaver 1993) , and dividend policy (Smith and Watts 1992). 3 Although it is possible that a maturing firm could maintain a non-decreasing ratio of value from assets-in-place relative to value from future investment opportunities, this would require the firm to continually create new and increasingly large future investment opportunities. In expectation, this is economically unlikely. In the start-up phase there are few assets-in-place and the largest fraction of a firm's value stems from its ideas, intellectual property and growth opportunities. In the growth phase, financing has been obtained, investments have been made and operating activities are underway. Although the fraction of firm value attributable to assets-in-place is higher than in the start-up phase, growth opportunities remain large and near-term financing requirements remain substantial. In the maturity phase of the life cycle, the firm's growth has slowed substantially, its assets-in-place dominate its valuation, and its cash from operations is strong enough that it does not need external financing. Finally, in the stagnant or decline phase, the firm is either in a no-real-growth steady state where its earlier abnormal profits have all been competed away, or the firm is destroying shareholder value in its investments and operations, making it a candidate for restructuring, a takeover or liquidation (Smith et al. 1985) .
5
The data items in Recap's valuation file consist of company name; the type of financing round (e.g., Founding, Series A, IPO, etc.); the category of the round (e.g., Founder/Insider, Venture, Corp. Private, etc.); the date the round was filed (that is, begun); the date the round was concluded; the amount of dollars raised in the round, if any; the price per share of that round's financing; the post-money valuation; the number of shares involved (although this is infrequent); and the names of up to three investors, with the first investor being the lead investor in the round.
funded firm in his analysis of the determinants of the duration of, and funding amounts provided to, venture capital-backed firms.
7
For example, if a firm with a calendar year-end filed to go public on 11/5/98, and had Series A, B, and C rounds on 1/6/96, 10/27/96 and 12/5/97, the Series A and Series C would be usable, but the Series B would not because it is the second financing in 1996. In my design, only the first financing in 1996 can be matched with financial statements for the year ended 12/31/95 because it not possible to know how the financing on 1/6/96 affected financial statements as of 10/27/96. The strength of this approach is that no private equity market valuations are matched to what I will call 'financing contaminated' financial statements. The limitation is that the gap between the valuation financing date and the preceding fiscal year end can be as little as a few days and as long as almost a year. However, the noise created by this weakness is unlikely to create regression biases in favor of my hypotheses. 8 A biotech firm that has no cash, or no SG&A, or no spending on R&D, is highly unusual. Approximately 2 percent of the initial observations were deleted as a result of these restrictions.
9
By focusing on major components, this approach omits minor components. On the balance sheet, total assets = cash + non-cash assets = total liabilities + convertible preferred stock + stockholders' equity. Of total liabilities, I include only long-term debt (defined as including long-term notes payable) because current liabilities are not identified in the five-year historical summary of coarse financial statement data in S-1 filings. If the sum of current liabilities and non-current liabilities outside of long-term debt is estimated from the data that are available, and is included in the value relevance regressions, no inferences are changed. In biotech firms' income statements, net income = revenues -cost of sales -SGA -R&D + interest income -interest expense -income tax expense +/-miscellaneous items. Interest income and interest expense are excluded from the value relevance regressions because they are directly and causally related to firms' cash holdings and long-term debt. Income tax expense is omitted because it is rarely present, as are miscellaneous items. Net income attributable to common shareholders = net income -accretion to redemption value and/or accrued dividends related to beneficial conversion features of preferred stock. The latter variable is not included in the regressions because the corresponding preferred stock is effectively included in the selection of the balance sheet items cash, non-cash assets, and long-term debt (since cash + non-cash assets -long-term debt = current liabilities + long-term liabilities outside of long-term debt + preferred stock outside of stockholders' equity + stockholders' equity).
10
Because cost of sales is only recorded for product sales, and young biotech firms typically earn revenues from several other sources before they are mature enough to generate product sales (collaborations, contracts, grants, licenses, and research), few firms in the venture capital market portion of the database reported cost of sales.
11
The Amex Biotechnology Index (BTK) is an equal dollar weighted index designed to measure the performance of a cross-section of companies in the biotechnology industry that are primarily involved in the use of biological processes to develop products or provide services. Such processes include, but are not limited to, recombinant DNA technology, molecular biology, genetic engineering, monoclonal antibody-based technology, lipid/liposome technology and genomics. The BTK Index was established with a benchmark value of 200 on October 18, 1991. It is rebalanced quarterly based on closing prices on the third Friday in January, April, July and October to ensure that each component stock continues to have approximately equal weight in the index.
12
For an explanation of the International Patent Classification scheme, and how it differs from the U.S. classification scheme, see Lerner (1994a, 320-321) . 13 According to Sand Hill Econometrics, in dollar terms the Index covers virtually all private biotech companies in the United States that have raised money from outside investors since 1987. The valuation events used to construct the Index include funding rounds, IPOs, acquisitions, liquidations and shutdowns. The Index addresses the measurement problems unique to venture investing, namely intermittent pricing and selection bias. The Index is built from individual company data, not venture-fund data, because company-level data allows for the measurement of value at a point in time and for statistical correction for selection bias. Sand Hill Econometrics' methods correct for bias in the reporting of value for known deals and for bias in the likelihood of companies falling out of available data sources. Companies doing poorly are less likely to report value and more likely to be left out of subsequent systematic capture of funding round or shutdown information.
14 Such financings include investments of common equity, private placements and debtrelated financing such as bridge and convertible notes. These can occur anywhere in the firm's pre-IPO life, whereas Series C financings never precede Series B financings, etc.
15
One exception is that the median age of Series B financings is slightly less than that of Series A financings. Closer examination of this anomaly indicates that this was not due to data errors, but arose by chance because the procedure by which valuations and financial statement data are combined does not guarantee that age will be increasing in the Series level. It is also the case that sometimes a firm's first financing is labeled as Series B.
16
Among others, Collins et al. (1997) and Barth et al. (1998) Kaplan and Ruback (1995) and Berger et al. (1996) are two infrequent instances of the use of log-linear valuation models in the public equity market.
18 Ye and Finn (2000) motivate a log-linear model of firms' equity market values, book equity and net income by demonstrating that if the log of one plus the return on equity follows an AR(1) process, and net dividends are zero, then equity market value emerges as a multiplicative function of book equity and net income. Beatty et al. (2001) derive a log-linear valuation model under the assumptions that stock valuation is first-degree homogenous in underlying valuation drivers, that accounting constructs measure such valuation drivers with multiplicative measurement error that is conditionally lognormal, and that the unconditional distribution of stock values is either diffuse or lognormal.
19
Untabulated tests indicate that lagged financial statement data are rarely incrementally associated with current-period equity values.
20
Few biotech companies generate substantial amounts of recurring product revenues until their drugs have passed through the FDA hurdles, which can be as much as 15 years into the life of a biotech firm (see Figure 1) . Instead, young biotech firms generate revenues from fixed-period collaborations, contracts, grants, licenses and research. 21 Lerner's and my samples do not overlap in time, making this at least possible: Lerner's data period is 1973-1992, whereas mine is 1992-2003. 22 The firms examined in Gompers and Lerner (2000a) and Seppä (2003) are not limited to biotech firms, but come from a broad cross-section of industries.
23
In-depth conversations with venture capital investors, particularly those who specialize in biotechnology, indicated that they deliberately stage their financing so that a firm's financing Series stage is more indicative of its scientific and economic maturity than is its calendar age. For example, biotech venture capitalists will typically only invest in the first formal financing round-the Series A-if certain scientific and business elements are present or will immediately be made present as a result of the funding. For example, they might require firm to have a scientifically innovative idea for a new drug candidate, one or more highly regarded scientists, and at least one well-respected and seasoned biotech business executive. To obtain further financing through a Series B round, and then a Series C round, etc., the firm would need to achieve a number of specified scientific and/or business milestones, with significant flexibility given as to how long those milestones take to achieve. Evidence consistent with this venture capital perspective on firm maturity is that if firm age is added to the private equity market pooled regression estimated in Table 3 , its coefficient is insignificant (t-statistic = -0.2).
24 Gompers and Lerner (2000b) first estimate the probability that VentureOne, their data provider, was able to obtain information about the valuation in the financing round, and then seek to explain the determinants of the valuation after adjusting for that probability.
Discovery and Preclinical Testing: The drug development process usually begins with the scientific discovery of a gene or other biological pathway involved in a disease. Discovery can take 2-10 years. From discovery, a target for therapeutic intervention is established. Preclinical tests are conducted in the lab using individual cells or sometimes animals to evaluate the safety and potential for effectiveness in humans. If the target is determined to be legitimate, the company files an Investigative New Drug (IND) application with the FDA for clearance to begin testing on humans. Even after these first few years of research and testing, however, most new drug candidates will never make it to the market.
Phase I Trials: Human testing begins. The purpose of a Phase I trial is to use a small number of volunteer patients to establish basic safety and maximum dosage parameters.
Phase II Trials: This stage of clinical study is much more involved, requiring many months to plan, set up and recruit trial participants. Phase II is conducted on a larger group of patients with the targeted disease to study the efficacy of the drug at various doses and confirm its safety. They typically use blinding and placebo controls to achieve scientifically sound results. Phase II often lasts two years, and sometimes a drug will undergo multiple Phase II trials for different indications (for example, to treat different types of cancer). This may be the most critical phase in terms of sorting winners from losers. As a rule of thumb, drugs that complete Phase II and move on to Phase III have about a 50 percent success rate of reaching the market, though some studies suggest the rate is higher.
Phase III Trials: These tests are designed with a specific endpoint-a measurable result that clearly demonstrates success in combating the targeted disease. The endpoint must be agreed upon by the FDA as an outcome that will lead to marketing approval. The trial involves a large group from the targeted patient population and uses controls such as double-blinding (neither patient nor doctor knows who is getting a placebo). Multi-center trials are common to show that results are reproducible when administered in different clinical settings. This pivotal phase often lasts two to three years from initial design to study completion, and here again it is common for drugs to undergo more than one Phase III trial for different indications or to support different therapy combinations.
FDA Approval Process: If a drug successfully completes Phase III, the company gathers all of its clinical data and files an application for marketing approval with the FDA. It often takes three to six months just to prepare the application. Another six to twelve months can pass before an FDA advisory panel reviews the application and makes a recommendation. This advisory panel has expertise in the drug's specific area of therapeutic or disease characteristics, and its recommendation for denial or approval is normally followed by the FDA (though another six to twelve months can pass before that happens).
Modified from an article by James Hale (http://www.theonlineinvestor.com/industries.phtml?content=is_bio2) D is c o v e ry (2 -1 0 ye a rs ) P r e c lin ic a l T e s t in g (L a b a n d a n im a l te s tin g ) 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 The venture capital market sample is the set of U.S. biotech firms in Recombinant Capital's (Recap) pre-IPO valuation database that met three criteria: The firm filed to go public; its filing was online at www.sec.gov; and the valuation date was both less than 12 months after any of the firm's pre-IPO filing fiscal year-ends and was the first financing event after that fiscal year-end. The valuation date is the date the terms of the financing round were agreed on by the firm and the venture investors. The public equity market sample is the set of Recap firms that had an IPO filing document online and also completed their IPO. The full venture capital market sample is the set of U.S. biotech firms in Recombinant Capital's (Recap) pre-IPO valuation database that met three criteria: The firm filed to go public; its filing was online at www.sec.gov; and the valuation date was both less than 12 months after any of the firm's pre-IPO filing fiscal year-ends and was the first financing event after that fiscal year-end. The valuation date is the date the terms of the financing round were agreed on by the firm and the venture investors. The table above excludes financing rounds not explicitly labeled as "Series A", "Series B", and the like.
The public equity market sample is the set of Recap firms that had an IPO filing document online and also completed their IPO. IPO+k is three months after the k th fiscal year-end following the IPO. The pre-money value of a firm at a given financing round is the value of the firm's equity after the investment made by the venture investors less the dollars invested by the venture investors. The venture capital market sample is the set of U.S. biotech firms in Recombinant Capital's (Recap) pre-IPO valuation database that met three criteria: The firm filed to go public; its filing was online at www.sec.gov; and the valuation date was both less than 12 months after any of the firm's pre-IPO filing fiscal year-ends and was the first financing event after that fiscal year-end. The valuation date is the date the terms of the financing round were agreed on by the firm and the venture investors. The public equity market sample is the set of Recap firms that had an IPO filing document online and also completed their IPO. All financial statement data are in $000s before log-transformation. The venture capital market sample is the set of U.S. biotech firms in Recombinant Capital's (Recap) pre-IPO valuation database that met three criteria: The firm filed to go public; its filing was online at www.sec.gov; and the valuation date was both less than 12 months after any of the firm's pre-IPO filing fiscal year-ends and was the first financing event after that fiscal year-end. The valuation date is the date the terms of the financing round were agreed on by the firm and the venture investors. The public equity market sample is the set of Recap firms that had an IPO filing document online and also completed their IPO. All financial statement data are in $000s prior to being log-transformed. For a given round, the dependent variable is LnPREMV i , the log of firm i's pre-money equity value. GMM asymptotic Z-statistics are in parentheses. The intercept is estimated but not reported. Single, double and triple asterisks denote coefficient estimates that are reliably nonzero at the 5 percent, 2.5 percent and 1 percent levels, respectively, under a one-tailed test of the coefficient sign prediction. Where there is no sign prediction, significance levels are computed under a two-tailed test. Rounds other than those formally labeled by Recombinant Capital as Series A, B, C, D, E and ≥ F are reflected in the intercept. The AMEX public biotech index is an equal dollar weighted index designed to measure the performance of a cross-section of companies in the biotechnology industry that are primarily involved in the use of biological processes to develop products or provide services. It was established with a benchmark value of 200 on October 18, 1991. New equity dilution is defined as the number of shares issued in the private equity financing round divided by the number of pre-money shares outstanding. The number of patents filed is the number of patents that had been filed as of the valuation date and that were issued by the U.S. Patent Office by 11/1/03, according to www.uspto.gov. The number of strategic alliances at the valuation date is the sum of the firm's upstream and downstream alliances in place at that time. These data are obtained from Recombinant Capital's alliances database. The venture capital market sample is the set of U.S. biotech firms in Recombinant Capital's (Recap) pre-IPO valuation database that met three criteria: The firm filed to go public; its filing was online at www.sec.gov; and the valuation date was both less than 12 months after any of the firm's pre-IPO filing fiscal year-ends and was the first financing event after that fiscal year-end. The valuation date is the date the terms of the financing round were agreed on by the firm and the venture investors. The IPO filing sample is the set of Recap firms that had an IPO filing document online. The public equity market sample is the set of Recap firms that had an IPO filing document online and also completed their IPO. All financial statement data are in $000s before log-transformation. The dependent variable is LnPREMV ik , the log of firm i's pre-money equity value at financing round k. GMM asymptotic Zstatistics are in parentheses. The intercept is estimated but not reported. Single, double and triple asterisks denote coefficient estimates that are reliably significant at the 5 percent, 2.5 percent and 1 percent levels, respectively, under a one-tailed test of the sign on the coefficient predicted in Table 3 .
Where there is no sign prediction, significance levels are computed under a two-tailed test. Rounds other than those formally labeled by Recap as Series A, B, C, D, E and ≥F are reflected in the intercept. The AMEX public biotech index is an equal dollar weighted index designed to measure the performance of a cross-section of companies in the biotechnology industry that are primarily involved in the use of biological processes to develop products or provide services. It was established with a benchmark value of 200 on October 18, 1991. The Sand Hill venture biotech index is a proprietary, periodic, timely, value-weighted, and unbiased index of the venture capital value of pre-IPO privately funded biotech companies developed by Sand Hill Econometrics of Palo Alto, CA. It had a benchmark value of 100 in January, 1989. See www.sandhillecon.com. New equity dilution is defined as the number of shares issued in the private equity financing round divided by the number of pre-money shares outstanding. The number of patents filed is the number of patents that had been filed as of the valuation date and that were issued by the U.S. Patent Office by 11/1/03, according to www.uspto.gov. The scope of patents filed as of the valuation date is defined as the cumulative number of distinct four-digit International Patent Classification classes into which the firm's filed patents are assigned as of the valuation date, divided by the number of patents the firm had filed for as of the valuation date. The number of strategic alliances at the valuation date is the sum of the firm's upstream and downstream alliances in place at that time. These data are obtained from Recap's alliances database. The median absolute valuation error is an economic measure of the regression goodness-of-fit. The valuation error is defined as ratio of the actual equity value less the fitted equity value, divided by the fitted equity value.
